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Abstract: 

WO 9834967 A 



A fluoropolymer (I) is prepared by solubilizing a fluoromonomer (II) consisting of fluoroacrylate 
monomer, fluoroolefin monomer, fluorostyrene monomer, fluorinated vinyl ether monomer or 
fluoroalkylene oxide monomer in a solvent (III) comprising carbon dioxide fluid; followed by 
polymerizing (II). 

Preferably the carbon dioxide fluid is liquid or supercritical carbon dioxide. The fluoropolymer (I) 
is separated from the carbon dioxide by venting the carbon dioxide to the atmosphere and 
collecting (I). A comonomer is solubilised in carbon dioxide fluid and copolymerised with (II) in 
the presence of an initiator and a chain transfer agent. The solvent (III) contains a cosolvent. (II) 
is 2-(N-ethylperfluorooctanesulfonamido) ethyl acrylate; 2-(N-ethylperfluorooctanesulfonamido) 
ethyl methacrylate; 2-(N-methylperfluorooctanesulfonamido) ethyl acrylate; 2-(N- 
methylperfluorooctanesulfonamido) ethyl methacrylate; 1,1-dihydroperfluorooctyl acrylate; or 
1 , 1 -dihydroperfluorooctyl methacrylate 

USE - The process is useful for the production of fluoropolymers and copolymers. 

ADVANTAGE - The process does not require the use of chlorofluorocarbon solvents and the 
product is easily separated from the C02 solvent. 
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0.44 


1.24 


5.14 


25 


7fl00 


9 


F(EfcFOSEA) 


0.24 


1.38 


5.46 


25 


3009 


5 


P(fteFOSEA) 


0.077 






fiO 


3700 


5 


P(FOA) 


0.21 


11.0 


29.0 


25 


2000 


5 


P(FOA) 
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190 5 

H gib gtjj g C -co F0Ay)&^- 
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y£s<tz<r>k mC^MiZ'&oT, 3O00psi s 60V ?'mS%2'te}mm?>, O.'Ug^^i; 

158 6 

P0MAC3.Og,6.4]jwnol ,A1 2 0, # A £*iiiT i i: J: *? ?f§g><fc AIBN(30mg, 0.18nm 
ol ) 4. lOmLco ft JEER J&-t >w * A ft o -t )V t- r )izfy x-fr IO55. m fit % I , 
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W 7 

FOMA(5.0g, lO./irrnoD ^ AIBNCSOng, 0.3mmo1)410m1cr)^j£S!E&-b^4 3 UA*l 

13118 

-®-(t:^:^4 3 -C<?>2-(h>-^ -f- -u^ jw 7 p ^ ^ ? ^-7, Kj 
JlT? U I - h (MeFOSEA) 
MeFQSEACOg, 8.75ranol,> ^ 7 - jp^-ji, L TfllK) i: AIBN(50mg, 0.3Qn 

mol ) £ 10tiL<7) A JE K ttAilto K fi& -t * * T >W 3* > 10fr ffl J§ u 

TB#v z:8Hb#£*i9>-3 < <5 tm&L* -fc M/ 4> ^ ') - £m§ ^<o# 

* a «<* . a-h V 7 ;V*0 h )U^Ci|i? 7Cii§iJ<7>.* * / ~ 
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OCiSSB^L, RiMZ&m-t&Zt i? JJt)S-5OO0psiifejgj a ^ Hi- - 

- £ 7 U * y-H3t- *a$Jeo > * / - *K« CTftSt ? ** »J 

-fr&SISafcJ: *?£l*U * * ' - *T*Hffi*' t > 1 *«*L.T, 

;jf |$ : 1 NMR t FTlR"s ^ Ml/ ii, 7 l- :* > -1134s it LAiR — # i )'*"-o> J t 
ix<L — §fc Lr: 0 H**5£«\ 30^, 7 l'* y-113^ ?-0.2dL/g£ fflosg 3 itf^ 0 7 
>-ii34.^i§<#3-ii-, j - n,*X'&itm ?iUit(:J;ii, co 2 1 7 
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U • * > -113^ -eO. 10dL/g fflij £ $1 }% 0 

1511 13 
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THP 


°m 


CHC1, 




CH,C1, 


BJ©(40° C) 






DMK 


*® 


BMAc 





-T-t h VEt= r-SiJ3eL/^: 0 2^<r>%)l> ft-fr\s- ?Q.77 t 178ppra)/i}t^^--< ^ )■ 
45 x 10* % *MD=1.46-e& o 0 

tf!) 1 4 

F O A ( 3 . 0 g > 6 . 6 m m o 1 ) . MM A (2. 0 g . 2 0 mm o 1 ) £ 
<£ 0 s A I B N (50mg, 0. 3 0mmoi) &Mi£-t frKXtlfz* 
UTHF (10 1 . 0 m L *jq*.fc 0 Si&-fc )W*r ^jyfft 1 o frm 



.'•*-->* u ^-e-Wibvimt- 1 o o o p s i ^iifAftto i mm^Jvfz-? 

t, •teJU* 6 CCUSH&U C 0 2 £ ? ^KJPx.&vt £ 1* lot, JE££5 0 0 

< t <> 3 0 V$m . &l£Xon<?> £t-e&'? /.:<, mm* ^ If 8)7§#J & l l 
&$*t:SFtbU •fcJWtplcK'/'-v-S'^t^o CL «0 £F reon-1 1 

9 g L* (JR* 7 8 % > 0 

: $#J HTT HF^'/>T G P C l'^TLr: 0 M n = 5 . 5 0 

10', Mw=8. 2 3 x 1 0 \ MWD = 1.50 o 

ffl 1 5 

-^-fb^^^r^FO A£ n - /■f-JVT? V >• (BA) t <r>Sl^ 
F O A ( 4 . Og, 6. 6mmo 1 BA (1. Og, 7. 8 m mo U A 1 
2 0»*7A4-iiS$-*-&ii:Ui: ijHlt*) UiCfAlBN (5 0mg. 0. 
3 Ommo 1 ) £^J££j&-b )V U A^i-^o ££&-tr,'H-T /Hfvfft 1 OSfffl-'*- 
vU ^'/>f-rgHt^st 1 0 0 0 i) s i *ini -eAiX/trc 1 S# ;fo £ o T , 
-tr ^ ^ 6 OTJKjqJftL, C02^?f>CS[ix.*;ii:J:-r)T, Hfl*5 0 0 0 p 

LT*||t U; 0 

: 1 NMR J3 J: tfF T T K^^? 1- ?^^A3*')7-^ L£<> 

i03>K';^oa««, 'NMRticf^T, FOA 59%t»S?ft^ 
IR7>^? h A- tc 2 o<7>* A jK~ Cl 760J3£O : 1720cm 




_1 )o ffiEBttft&li, 30WFreon-l 13*t, 0. 4 5dL/g"C& 

Freon-l 13 fg{*.£ 
THF SKJt&U 

chci, #fsrr * a*«5W & 

DMF 

m 1 6 

— BKEgUKfr-Ccp F AO t*-TU> t <n*km.& 
F 0 A C 4 . 0g, 6 . 6 mm o 1 )* x*- l^v ( l . 09, 9. 6 mm o U 
r&!£WS K X tj ii)' B£l?A I B N (50mg, 0 . 3 0 mm o 1 ) 

4'1 OOOps i*iwltAJir: 0 lNfMCWcoT, 6 0 tJUJjqlft L, 

C0*££ ibUi^iiiCioT, J£££5 OOOpsi iT*±«fj!: 0 i^)^ 
4 8 ^M^t/crt 1 , *W»!M*, jRttftiTC.S.-3»*»-aT^rt:o m 
fc, r*fk#**«*m*|HU *»Lfc« 
'J^tFreon-ll 3*?ttJBU *«s0eo.* * ✓ - **T-it* 2 - 

#t£ : 1 NMR £ «£ 0 s F T T R*"** h JUtf, 9 > A ^ # »)^r- Lfco 
FOA^t'-^I^T, 4 p p m#S) 1X^)5:, $C 

R h /UHU 1 7 5 8 cm"'Cl o<7> ft- t > 3 0 0 0 - 3 

1 
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W 1 7 

FOA (4. Og> 6. 6 mm o 1 ) J3 iCFA I BN (5 Omg, 0. 3 0m 
mo 1) £A£G£l&-b )i<KXnrzo x.+ vy (0. 4 6g> 1 6. 4 mm o I) 
£/h&tf;'<"<d» U Jfc« C0;£jiJP;U tilt* 6 0 _L»fTAffi 
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fl9Sliiofciifioc 0 naMb5t**»ffltfclfc, 4*»*F r e o n 
-113 L , -K iii J CO * * / - * -^itfi? £ ■£ 4b t , ^n<0 #V7-2. 

3 g££Cr.:(H23S6 5%) 0 SPii LT^A h ft/a. > -c 2 mm 

#t£ : ion**', 1 -v-tiu T-fcJ-v, MU-xv, THF, ^ d d * >U2* £ £ 
DMFUvift^^or^o F r e o n — 1 1 3Uj&»*fc 0 'HMR^'^ h JVtt, 

H|-T-j:«<&0&JSlibii« 0 FTIRtiu P F 0 A***»J v-Uiftf.:^? - y £ 
75 ? &-&o 4EIRtt£8St* t , 3 0 *C<0F r e 0 n - 1 1 3 4>T:\ 0 . 14 

m 1 8 

s^Civ) : 

R l R'C=CR J 0 (CH2) oR (IV) 

Rliil^yJlftlBWiiatafcliil^v*^*^*, fcii&tf, CH: = C 
H-OCHjCHjN (n-C»H<) S O2 C ■ Fit & £ (fC H* = C H - 0 C Hi C 
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s 

S r CH 7 -0-CH 2 -C-C-QR (V) 



(3£»K RfiCl-C4 7,'H)l.' f^tAi^ J^ft.) Rrli (CFi) 

nFfiot, nii 1 - 1 0f*4<fct^.tf, CF», (CFj)iF* CCFO 

<6 o 

4 > jw36h kKn* v iw Jfc, J- ») r ;u^e ;v v •) ^ 2 tt t 5 / g-C* 

0j2 1 

7*p y g 7 jM; p ?t? 'j j? - oojrfr 



(32) ¥>.mZ 0 !) 1 - 5 ! 1 £ 

•t*> 0 tibx.tf, 7ifcH#KF$M , 5 8 1, 4 2 9f>:riSMiT'/^i«tgH 
U^1-p4 > K£ ffl d\ g fi H t v - v v> 7 /- '7 A < ^ > *mteit^ d 

N Druliner\ Macncmolecules 1991 24, 6079 1 |eJ^or>ig^:&<j^6 y — SI 

01J2 2 

g 7 jv ^ n t jw -5 ;u -x - f fVj MS- 

, 7 y -ft t * I? £ « *■ h mm * ft n i3 J: 0< C F » C 0 - F co J: o R 7 
y-fK«9*«fflLT, ^ »u 7 d /n f u- y * ^ •> K*i & L , 1fi1&«>tA&£tt 

"T-€>0 

2 3 
7 y- co pig. 

Ts^V y(.A 1 d r i c li), * * •) I — h (MM A) <A I d r i c 

llX Tf))im (AA) (A 1 dr i C.ll)£, T JU 5 t" 7 A £ £ 

„ i^jffv*.^^')! — J- (ODMA) 13 J: 1 UiiEt^^Teo^JW 7 
)V*UT )V * A- 7 >? ' } U- h 4- R *£«0 ^ tj-ffift Lc, 7 y < t ^ - ') 7* * ( V F 
2 ) (Aid r i ch, 9 9+%) J3 X O 1 '* > * 7 i\,*U7^V > ( 5 F S t. ) C 
PCR I nc. -H'Af Uc^fffllKo 7*iDA-iP>'m7*3-)i'i 
p- (^dd ^iv) x?- i-> t <7>ffi#|!jMs^Jt-f- >Wt£ J: -?T, 7;u*d?j 

f I'V^^v.jifJVAf l'^ (STF) ■tMULfco 
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y>v$ D^f /'7>- 

iBB#C 0* m&cr>0*mtftteffl&&Tcr>&tiizmfoltzo STF ( 

1 . Og, 1 . 7 2 m m o 1 ) £ X V A I B N ( 3 0 m g , > ^ / - frfrb 2 ® 
HWUJ ^'J^^-f -r 7n^.'<-A ! AoTt>* 1 OmL^EEt:"^ 

8 b a r -Zffit-CXiXKv -tA/*6 OtJUjqfftU C O2 * £ £ £ t K. 

X -o 



t\ d/Jl- 3 4 5 b a r K±if* 0 i«*^tf #i' 3 BHSttrt::^ ^-<7>Wra 
6 5%), 

±jfi*>¥JIU: IU^<7>^J(S^'(3toT, |M>"?- (VFi, 5 F S t , 
>\ MM A x A A) m^r.mitR^X'^^mB LtiTbK Ztie><D# 

ft! 2 5 

7 ;i ■ .t p .x u > j ✓ - <r> * * g -a- 
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K 4 fi*^, £*>£c i -c 1 2&y ymimmm&'?&*) . 

rj:ti: 7 ? fR?t^7)liCAf kv*/-?-^ ±faf?!l 2 4 coi&ig 

y ymlk-^y?- (7Wd7? V l'- h MeFOSEAJ <_ 

;%Vci* (OA) £icoj*m£* 

oil t?U^ iS L /wo 2- (N->f-*^^ '7 JWj* n* ? * vr 5 K) ^ 

f,17^n-h(MeF0SEA, 1 . 3 g , 2 . 1 2 mm o 1 X OA ( 0 . 
7(lg, 3 . 8 0 mm o 1 ) J3 i CFA I B W ( 3 0 m g , 0 . 1 8 mm 0 1) £ 
, 1 0mL^SkT^--t^HAiX7L-o -hf£ff!l2 4 co#I(:ftoT, 6 0 T\ 34 
5 b a r 2 4 »NKit&« M-fro^ii*, C 0 

2 0>gEHi8fc. = v-l-F r e 0 n - 1 1 3ttf¥&ttU *®$|c0> * 7-* 

*E****i, 3 g*£tfc<JRS6 8 %>o 

-7*-ft*7-v- <>|Bjm<0^-C*S^-? €-rwo 

ffij2 7 

(7;U* DT^ ») f- FOA) t 
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(35) ftSiZQO 1 -5 ! 1 2 

1 0 m LS.EHr fl/U 1 . i - v H Kn^c ;i> y )i,Jr tf ;* 9 ^ frT ? I'- h ( F 
OA. 3 . 0 g , 6 . 6 mm o 1 } ii X Cf A I B N ( 5 0 m g - 0 . 3 0 m m o 
1) *%!&l.tZo 7)^^mK^-vUgt, tH/tVFi •>■; ^-Kig 
*«U Y ~r -4 ~? -4 7s/ -f V y D y — Jl'iS 4" "C-tr -'U 4' *PT «ii:l»iot> V 
F* 3. 0 2 g (4 7. 2 mm o I > *Hr *tc& L fc, -t n/*SSL£ ?-iS*>£ 
te> -*MMt**fi6 Sbar if'Aftr:, -b^#6 4 5 bari: 

ii-f&S?\ -t.'K^^n^^i^it. ? ?>kc Oil- sax £ 0 i^*ft-ei^l'.*5 5 

OBSHSfctt** 1 , R*«>Aftil+, *I^Sfifcoc, mC4**JBK «t *? s = 

f?!l2 8 

1, 1 - v7J^px^I^ (VF») <2%J± 

3 ^"fb^ A- 7*tP7 Jt"3r JKOff^Tt", 1, 1 - v 7 Dxf I' > (VF 
») i-fc fc J: *> , n*-ft**4»-Cflt«'^-a»P , J -v- ifctt* »J 

S-lEitL-C, C.F.I 1. OgfeitfVFi 2. Og*. t^T-fTWlE* 
flJt«j-f*»J^ 1 0mLxt>i/xxf-jm:JH:#Lft o £a>*Ji/*3 6t^t- 
jDB&U -»-ftft** 3 0 0 0 p s i tZ~XHt2o Sfi&{iJSjST-*o/tC.Tfc^69 
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< EF£%2^-I + H 2 C=CF : 

24 fore 

Caibon tliaxidc 

R,— CH 2 CF 2 CH 2 CF a I 

Rf— CHxCP^CP.eKil 
R<r— CF a CH 2 CH 2 CF 2 I 
R|— CF2CHj.CFj.CH2I 

Rf-CH 2 CBiCKiCP a CH a CF 2 I 

<?1J2 9 
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